Increased expression of NGFI-A mRNA in the rat striatum following burst stimulation of the medial forebrain bundle.
Using in situ hybridization, we examined the mRNA expression for several immediate early genes in dopamine-innervated brain areas following electrical burst vs. regular stimulation of the medial forebrain bundle in anaesthetized rats. Two hours after 5 Hz burst stimulation, the expression of the nerve growth factor-inducible clone A (NGFI-A) mRNA was increased in the medial part of the striatum. This increase was prevented by pretreatment with the dopamine-D1 receptor antagonist, SCH23390 (0.1 mg/kg i.p.). After 8 Hz burst stimulation, NGFI-A mRNA expression was increased in the medial, central and lateral parts of the striatum. Induction occurred predominantly in cells expressing mRNAs for the dopamine-D1 receptor, substance P and dopamine and cAMP-regulated phosphoprotein (DARP-32). Regular stimulation had no effect on NGFI-A mRNA expression. The induction of NGFI-A was related to the levels of dopamine released by burst or regular stimulation as demonstrated with in vivo amperometry. Two hours after stimulation, the expression of none of the other genes studied was altered. One hour after 8 Hz burst stimulation, the expression of NGFI-A, NGFI-B and jun-B mRNAs was increased in the striatum and that of NGFI-A, NGFI-B, c-fos, fos-B and jun-B mRNAs was variably increased in the nucleus accumbens and lateral septum. These results provide additional support for the physiological importance of burst firing activity in midbrain dopamine neurons for the activation of their target cells. They demonstrate a spatial and temporal specificity as regards the brain region, the gene activated, the receptor involved and the phenotype of the cells affected.